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ABSTRACT: The contamination rates of Pleurotus ostratus spawn after 120 days of storage at 5°C and 20°C
were 2.1% and 86.5%, respectively. Longer periods of storage resulted in longer culture periods at both
temperatures. The yield of oyster mushroom produced from sawdust spawn stored at 5°C was higher than at
20°C, and yields decreased with increasing storage periods.
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In the successful cultivation of any species or variety of
mushroom, healthy and productive spawn is a fundamental
factor in achieving both quality and yield. It is a widespread
practice among spawn makers to store the incubated spawn
bags or bottles, in sterile conditions, for a prolonged
period at 5°C. Some workers attribute a positive biological
effect to such a storage, while others consider it a neces-
sary evil that may only be justified from a business point
of view to satisfy the fluctuating demand for spawn
(Heltay, 1959). There are many variables controlling spawn
production, some genetic and others due to environmental
factors (Kneebone, 1967). The vegetative mycelium, main-
tained by periodic transfer of stock cultures to fresh media,
demonstrates a high degree of stability (Lambert, 1959).
However, sometimes during the propagation of spawn of
Agaricus bisporus, serious genetic and physiological changes
influencing the characteristics of colony and mycelium
took place (Peng and Wu, 1972). Tsai et al. (1974) in-
terpreted these results to be the manifestation of biological
aging, or senescence. In the study by Sheikh et al. (1988),
regarding the effect of spawn age and substrate on the
yield of Volvariella volvacea, old spawn gave higher
yields than fresh spawn. Therefore, it is necessary to de-
termine in which direction and to what extent the pro-
ductivity of sawdust spawn is influenced by its storage
period at 5°C and 20°C. In the present study, the quality
and productivity of Pleurotus ostreatus of stored sawdust
spawn was investigated.
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Materials and Methods

Organism

P. ostreatus (ASTI 2194) was obtained from the Na-
tional Institute of Agricultural Science and Technology, R.
D.A. and maintained on potato dextrose agar in the test
tubes at 4°C.

Preparation of sawdust spawn and cropping sub-
strate

Poplar sawdust and a rice bran mixture (150 g, 65%
moisture content) with a ratio 4:1 (v/v) was packed in 250
m! Erlenmeyer flasks. The medium was autoclaved at
121°C (1.2 kg/cm®) for 40 min and then inoculated with
pieces of mycelia. The inoculated sawdust was incubated
at 20°C for 25~30 days. For preparing the sawdust spawn,
poplar sawdust and a rice bran mixture (500 g, 65% mois-
ture content) with a ratio 4:1 (v/v) were packed in an 850
m/ polypropylene bottle. The substrate was autoclaved at
121°C (1.2 kg/em®) for 90 min, then cooled at ambient
temperature. The substrate was inoculated with 10~13 g of
the 250 m!/ Erlenmeyer flask sawdust spawn and at 20°C
incubated for 30 days in the dark. After the mycelia were
fully grown, they were stored at an ambient (20°C) and a
cold (5°C) temperature for 0, 30, 60, 90 and 120 days.

For the preparation of the fruit body cropping substrate,
the mixing ratio of pine sawdust, beet pulp, and defatted
cottonseed flour was 5:3:2 (v/v). The moisture content of
the substrate was 73.840.3% by the weight ratio and the
filling weight of a bottle of substrate was 555.5+20.0 g
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per 850 m/ bottle. The inoculated substrate was incubated
at 20°C for mycelial growth in the dark. The contaminated
bottle was observed for pests or pathogens during storage
using the naked eye. :

Results and Discussion

The contaminated spawn was not detected until day 90
at 5°C, but much earlier, day 60, at 20°C (Fig. 1). At 20°C,
the contamination ratio rose 86.5% after 120 days. This
high contamination rate was probably due to pathogens in-
vading the old inoculum.

Cultivating periods affected by the storage tempera-
ture and period of spawn

Table 1 shows that the storage was also responsible for
prolonging the cultivating period. It took 21~26 days for
mycelial growth when the spawn used for inoculation was
stored at 20°C, while 21~22 days were required when the
spawn stored at 5°C. Therefore, the full growth of the my-
celia took longer at 20°C than 5°C. The time required for
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Fig. 1. Changes in contamination rate of Pleurotus ostreatus

sawdust spawn during storage at 5°C and 20°C.

Table 1. Cropping time table periods of Pleurotus ostreatus
from sawdust spawn stored at 5°C and 20°C
(unit: days)

pinhead formation and the fruit body development did not
show significant difference between the two groups ino-
culated with sawdust spawn stored at 20°C and 5°C. From
these results, we could speculate that the sawdust stored at
20°C went on ageing for longer than the spawn stored at
5°C and took longer for the mycelial propagation in the
sawdust media. Once the mycelial growth was completed,
the following development did not seem to be affected a
great deal by ageing of the spawn.

Effect of storage temperature and period of spawn
on fruit body quality and productivity

The data pertaining to the yield and morphology of fruit
body of P. ostreatus, recorded for a period of 120 days, is
shown in Tables 2 and 3.

The number of stipes produced from the sawdust media
inoculated with the spawn stored at both 5°C and 20°C
was greater than that produced by the control group.
However, the stem length of the fruit body produced from
the stored spawn was shorter. There was little difference
between groups in the diameter of pileus and the moisture
content of fruit body, regardless to the storage temperature
and time of the sawdust spawn. ,

As shown in Table 3, the overall yields obtained from
the sawdust media inoculated with the spawn stored at
5°C or 20°C were lower than that obtained from the fresh
spawn group. The major part of the reduced yield could
be attributed to the high contamination rates when the
spawn was stored.

Cold storage of mushroom spawn is a common practice
in the mushroom industry. Heltay and Barber (1959)
found that storage for 68, 128, and 202 days in a re-
frigerator at -2°C reduced the productivity of the manure
spawn by 5%, 6%, and 8%, respectively, when compared

Table 2. Quality of Pleurotus ostreatus fruit body from saw-
dust spawn stored at 5°C and 20°C

Storage Storage  Mycelial Pin head Fruit body Total
temp.  period growth  formation  maturity o
0 21 3 6 30
30 23 6 5 34
20°C 60 26 5 5 36
90 25 6 6 37
120 26 4 6 36
0 21 3 6 30
30 21 5 6 32
5°C 60 21 6 5 32
90 21 7 4 32
120 22 6 5 - 33

Storage Storage Number Length Diameter of Moisture
femp time  of stipes of stem pileus content
" (days) (No.bottle) (mm) (mm) (%)

0 366+1.8 7504 268+0.7" 90.6+0.1°

30 420+25 630c 247£06 91.9+03

20°C 60 38725 639 c 253%x06 922+03
90 41.6+28 696 b 243+06 91.3+04

120 41.9+32 65.1 bc 24.6+£0.9 91.5+0.2

0 366+18 750a 26807 90.6+0.1

30 453+34 65.8 bc 26.5+0.6 91.6+0.2

5°C 60 492+28 66.1 bc 25105 91.9+05
90 375+33 659 bc 255+09 91.6+03

120 37.8£3.5 66.8 bc 24.8+14 91.3+0.3

‘Mean values followed by standard error.
*Figures with the same letter in the same column are not significantly
different at p=0.05 according to Duncan's multiple range test.
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Table 3. Productivity of Pleurotus ostreatus from sawdust spawn stored at 5°C and 20°C

Storage temp Storage period Fresh weight of fruit body Incubation rate Contamination rate  Yield® Biological efficiency
' (days) (g/bottle) (%) (%) (g/bottle) (%)
0 1209 2° 96.4 3.6 112.4 83.1
30 96.5 ¢ 85.7 143 70.9 66.3
20°C 60 103.1 be 63.8 34.8 46.2 70.9
90 96.6 ¢ 82.1 28.6 56.6 66.4
120 1100 b 67.9 32.1 50.7 75.6
0 120.9 a 96.4 3.6 112.4 83.1
30 105.1 be 98.2 54 97.6 72.2
5°C 60 102.6 be 98.2 4.5 96.2 70.5
90 104.8 be 93.8 10.7 87.8 72.0
120 99.8 be 884 15.2 74.8 68.6

*Yield=Fresh weight of fruit body X (Incubation rate/100)x 100-(Contamination rate/100).
*Figures with the same letter in the same column are not significantly different at p=0.05 according to Duncan's multiple range test.

with fresh manure spawn. The intensity of cropping was
also unfavorably affected by storage. Storage was also
thought to be responsible for the prolongation of the crop-
ping period. The difference in parameters affecting pro-
ductivity with storage described in this paper may be an in-
dication of the difference in ageing of an organism. There-
fore, the reduced productivity of P. ostreatus may be partly
attributed to genetic variation (Peng and Wu, 1972) and
ageing of the mushroom spawn.

In conclusion, storage temperature and period are two of
the most important physiological factors affecting fungal
growth and productivity. The morphology and productivity
caused by different storage periods and temperatures have
been established in this investigation, but further experi-
ments are needed to fully elucidate this problem.
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